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Abstract 
This paper studies the problem related to the inappropriate use of the mathematical language in the tasks that occur in the 
current international testing of students, known as PISA. An analytic review of the formulation of tasks is given, and their 
vagueness and ambiguity is shown in specific examples. The paper also deals with the issue of understanding the place and 
the purpose of mathematics education in the school system of the Republic of Serbia. 
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1. Introduction 
One of the key questions of the philosophy of science is - what is the relationship between the so-called 
common-sense experience and the general principles to be determined by science? How are these general 
principles formulated and what is the scientific law, as Richard Bevan Braithwaite asks himself? (Braithwaite, 
1953) Could it be that, in our daily life functioning, common-sense experience is enough, which is one of the 
questions that J. Dewey (Dewey, 1938) deals with. Or do “scientists today tend to see practical values in 
generalizations“, as J. Lukašjeviþ puts it (Lukašjeviþ, 1997 p 77). In which way do we reach the universal 
scientific principles and is common-sense experience a necessary stage on the way there? If so, which method 
should be applied in order to select among a multitude of experiences exactly the one that leads us to the general 
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principles? You will agree that by merely collecting and recording a large number of common-sense experiences, 
such as the information about the weather on a particular day at a specific time over the years, we can make a 
long list of specific data, but never can we, in this way, create meteorology, nor answer the question of what time 
it is. Thus the collection of empirical data, no matter how accurate and comprehensive it is, does not provide us 
with the vaguest instructions on how to formulate a scientific theory or hypothesis, on which T.S Kuhn did the 
most important studies ( Kuhn, 1962). Scientific thinking is at a completely different level of understanding of 
reality in relation to our everyday experience and what can be established as regularity is that the relationship 
between the generality of scientific evidence and their experiential confirmation is inversely proportional. “The 
more science develops in theory, the further its principles get from common sense“, according to Philipp Frank 
(Frank, 2004). The more general the scientific evidence is, the less it can be confirmed or rejected on the basis of 
direct empirical observation. In other words, if you try to set up a theory or a hypothesis based on observations, 
you quickly notice that without a theory you do not even know what it is that you should observe! 
The general principles on which the science is based are considerably different from the common-sense 
experience in which all people can participate. English philosopher A. J. Ayer gave considerable contribution to 
solving this problem. (Ayer, 1956). A proof of this diversity is the fact that science is forced, depending on the 
level of the problem it is solving, to use a language that is too detached from everyday experience. In logic and 
mathematics, for example, much of what in ordinary language may be important is excluded, deleted and reduced 
to the formal, abstract, and just logical sense. With this simplification, as well as specification, experiential 
ambiguities of the experiential language which, if at all possible, are often resolved only in the context (the 
surrounding text, a situation in which we talk, gestures) are excluded. Carnap deals with the realtionship between 
logic and language in a large number of his works. (Carnap, 1935). Consequently, the key question of science is 
the question of its language. The development of the scientific language has resulted in the development of new 
problems, and solving new problems has developed the scientific language. Undoubtedly, the problems of a 
science, such as mathematics, can neither be solved nor understood outside its language, which has succeeded in 
formulating them as problems. 
It is known that the language of teaching mathematics contains two components: the natural, i.e. spoken 
language and the mathematical language. Natural languages, which serve various nations and have emerged 
throughout history, have a very complex structure and large vocabulary. However, from the point of view of 
logic and mathematics, these languages have a number of drawbacks. One of the drawbacks, for example, is the 
absence of precise rules for forming natural sentences. The existing rules of grammar of each of these languages 
cannot fully define when a series of words makes a sentence. Another problem is that one and the same term, and 
sometimes whole sentences of a natural language may have more meanings. The first of these problems is largely 
solvable, because through practice and experience we gain a strong sense of what is and what is not a sentence. 
However, another problem related to the ambiguity of certain terms is not remedied and in everyday speech may 
lead interlocutors to a dilemma. 
It is clear that these problems which are related to the lack of precision and ambiguity of the spoken language 
are serious obstacles in every scientific field. Therefore, we come to the formation of the languages of many 
sciences, the so-called formal languages. One of these languages is the mathematical language that incorporates 
mathematical terms by means of which we express some mathematical concepts and mathematical symbols that 
denote these concepts. 
The mastery of mathematical language involves the following two aspects: 
1. Expression of various phenomena and relationships in the material world by means of the mathematical 
language and translation from the natural into the mathematical language. 
2. The use of the language and work with its symbols, regardless of the meaning of its terms. (Božiü, 1979) 
In teaching mathematics, especially in elementary school, we need to develop both of these processes 
simultaneously and equally. By omitting the first process, teaching mathematics would become too formalized 
and students would perceive mathematics as an isolated set of symbols and rules that are associated with 
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problems outside mathematics. Of course, if you insist on the first aspect and ignore the other one, students will 
not master the mathematical tools needed to solve a problem that has previously been expressed in the 
mathematical language in the right way. Since teaching mathematics is becoming more and more complicated, its 
contents can no longer be applied in "everyday life" so that students could understand them, because they lack 
knowledge in other scientific fields, which they will possibly acquire at higher levels of education (Markoviü,
2011).
However, in the current trends in teaching mathematics in Serbia, the first process has been emphasised lately 
and the other one has been ignored. One of the reasons for this attitude is the role played by an international 
assessment of students in our education system. This is a test known as the Programme for International Student 
Assessment (PISA), which has been organized by the OECD since 1997, and includes "assessment of reading, 
mathematical and scientific literacy"(Baucal, Pavloviü, 2010). 
2. Research method  
This paper analyzes the 50 tasks that appeared in PISA tests from 2000. to 2006. (some of which were 
repeated in 2009), and that can be found in the collection of tasks with the instructions for the test examiners 
"Pisa released items - mathematics" (OECD 2006). We used content analysis method. The unit of analysis is each 
individual task in the specified collection of tasks. In each of the tasks we analyzed the precision and clarity of 
the task, and the accuracy and precision of the scoring guidelines for the task. The criteria on which a task can be 
"judged" as inadequate are borrowed from  previous studies (Ivic, Pesikan Antic, 2008), where six criteria to be 
met by a good task were defined. In this paper, we particularly analyzed two of these criteria related to the above-
mentioned  problem and the lack of precision in the formulation of the task and the use of mathematical terms: 
1. Tasks that are incorrectly formulated in terms of language (imprecise, ambiguous, unintelligible or 
grammatically incorrect); 
2. Intellectually imprecise tasks (which use imprecise metaphors and terms that are not clear to children, the  
tasks in which it is unclear what is expected of children, which are nebulous, vague, which inevitably cause 
confusion in children, which do not specify what is expected of children and which do not accurately explain how 
children can fulfill them)    
3. Results and Discussion 
The aim of the development and implementation of PISA, as the authors point out, is to "determine the extent 
to which the students, who are about to complete their compulsory education, have adopted some knowledge and 
acquired skills that are necessary for their full participation in the society" (PISA/ OECD, 2009). So, the 
emphasis is put on the qualifications necessary to include students into society and not the knowledge necessary 
for further education, which must be the most important. After completing primary school, students continue 
their further education and that is what they should be prepared for. This is particularly important when it comes 
to mathematics, because the applicability of elementary mathematics in real life is minor. Evaluation of different 
sizes, the interpretation of charts in the media, or exchanging money at the exchange office are the tasks that the 
above-mentioned test insists on, and at the same time puts aside or completely ignores fundamental knowledge of 
mathematics that students should acquire in elementary school (Eriü, 2011). With a view to simplify and facilitate 
mostly trivial tasks from PISA tests to students, the authors formulate mathematical problems using the spoken 
and not the mathematical language, which leads to imprecision and ambiguity that confuses not only students but 
also mathematicians. 
A huge disadvantage of this test is the formulation of problems, and even more the assessment of assigned 
tasks because they neglect the important characteristics of both the mathematical language and mathematics itself 
- precision and accuracy. Serious objections can be made to a large number of tasks, and their purpose and 
57 Olivera Markovic´ and Milomir Eric´ /  Procedia - Social and Behavioral Sciences  128 ( 2014 )  54 – 59 
objectives could be particularly challenged. Also, the instructions intended for the assessors, are often arbitrary, 
inconsistent and sometimes inaccurate. 
Of the 50 tasks analyzed, 18 of them (36%) did not meet at least one of these two criteria (4 tasks did not meet 
either of these criteria (8%), 4 tasks did not meet only the first criterion (8%), while 10 tasks did not meet only 
the second criterion (20%). 
As for the scoring guidelines for the test, the criteria that declared the tasks as "bad" were: material errors and 
unfounded assessment of what the correct answer may be. This paper discusses the guidelines for 29 of the 50 
tasks  since  there  were  no  instructions  for  the  rest  of  the  tasks.  Of  the  29  tasks,  19  tasks  were  with  inadequate  
instructions (4 tasks contain material errors, and in the remaining 15 there were unfounded and inaccurate 
assessment results) 
To illustrate the previous results, let us look at the following examples: 
M179: Robberies. (PISA/ OECD, 2006) A TV reporter showed this graph and said: “The graph shows that 
there is a huge increase in the number of robberies from 1998. to 1999.”
Fig. 1. No. Of robberies in 1998 and 1999 
Do you consider the reporter’s statement to be a reasonable interpretation of the graph? Give an explanation 
to support your answer.
Let us start from the required task. The question is - do students believe that the reporter is interpreting the 
chart correctly. First of all, this is not a mathematical question because they are looking for their opinion and 
personal attitude towards the reporter’s statement. Also, the following question can be asked: What is the precise 
meaning of the word huge? Each of the students, as well as the reporter, can interpret this word in different ways, 
and consider different amounts as huge. Since the question itself is imprecise, various imprecise answers are 
taken as true. Here is a list of correct answers (PISA/ OECD, 2006).  
However, there were even more cautious answers which were accepted as correct (PISA/ OECD, 2006) :  
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And what do we finally conclude from this graph and what is the right solution to this "problem"? Perhaps the 
reporter wrongly decided, or maybe he could not make any conclusion, and we might add that he could be right 
because the state has to fight against robbery and reduce its number year after year, so that any increase, in fact, 
is a huge one. There are too many words such as ‘might’ or ‘could’ here and that is why we cannot say that the 
student knows or does not know mathematics. 
So the question is to what extent is the assessment of anyone's statement (as is the case in the previous 
problem) or estimation of a value, as is the case in the task that follows, a mathematical problem, and to what 
extent does it belong to other disciplines that study different types of views. 
M148: Continent Area. (PISA/ OECD, 2006) Below is a map of Antarctica. 
Fig. 2. Map of Antarctica 
Estimate the area of Antarctica using the map scale. Show your working out and explain how you made your 
estimate. (You can draw over the map if it helps you with your estimation). 
It is envisaged that the task The area of the continent is solved in the way that either the continent is divided 
into known regions whose areas students can calculate, with the surpluses roughly estimated, or the greater part 
of the continent is put into a square, rectangle or circle, so that again this area is added to the rough estimates of 
the peninsulas and passages. Of course, this rough estimation will cause that all students have different solutions, 
with probably no correct answer, which is, after all, not expected. The key to solving this task is to accept each 
answer between 12 000 000 km2 and 18 000 000 km2. The real area of Antarctica is 14.2 million square 
kilometers. Thus, a student who answers 11 800 000 km² will not get maximum points, and the one who writes 
18 000 000 km² will get maximum points, although objectively his calculation is worse. What are the criteria 
according to which the interval (12 000 000 km2, 18 000 000 km2) within which all responses carry the maximum 
number of points and the decision that the answers which are "close" but a little "above or below" the given 
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interval are graded with partial scores - we do not know. Actually this is a rough estimate, but this time of the 
author of the test, as the set interval has no precise mathematical argumentation. If the goal is to examine the 
students' knowledge of the scale and the identification of known surfaces within a given surface, then it should be 
done by setting such a surface that may ultimately be divided into known surfaces and whose area, accordingly, 
can be precisely calculated. 
Some of the tasks in these tests are from the field of statistics and probability. Although some elements of 
statistics have occurred in mathematics in the eighth grade in recent years, the same thing cannot be said about 
the elements of probability. How is it then assumed that a student can know it? The authors of the test probably 
expect students to equate that term, for example, with the word possibility, and again roughly, from experience, 
estimate whether there is a possibility for something to happen. Of course, the question is how much experience 
fifteen-year-olds have with such assessments. 
4. Conclusion 
And finally, the question is: Do our students need this test? There is no doubt that the results of PISA testing 
may be useful to some researchers, especially when one takes into account that students, along with the test, have 
to complete a questionnaire related to their motivation, habits related to learning and different attitudes towards 
their education. However, one should bear in mind that "the OECD and its member countries have not embarked 
on the PISA project because they have an interest in basic research in education or learning theory. They have 
decided to invest in PISA because education is crucial for the economy. "(S Sjoberg 2007 p 2). Thus, a project 
designed in this way and with this aim favours coping with everyday trivial situations, and does not give a true 
picture of student learning in mathematics, both in Serbia and in other countries where this test is performed. In 
the future, the tasks in the PISA test, primarily because of its relevance, must be precisely and unambiguously 
formulated and clearly scored. 
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